ABSTRACT. Let 
. INTRODUCTION. Let C be a simple closed convex curve in the plane. Such curves have been the subject of numerous studies [l, 2, 3, 5, 6, 7, 8, 12, 14, 15, 19, and 24 ] to cite only a few. Here we will refine the objects of study by looking at certain subsets. Throughout this paper C is a simple closed convex curve in the plane for which the radius of curvature 0 is a continuous function of arc length. Our at every point of C. We let CV(RI,R2) denote the set of all such curves that satisfy (1.1) for fixed R and R 2.
Theorems about the class CV(RI,R2) appear in the literature (see for example Theorem 3), but as far as I am aware, this class has not been given a specific name and symbol until now. In this work we are concerned with one type of question, namely how close can C come to its "center" and how far away from its "center" can C go.
The center can be defined in various ways. For example the center of mass of the region bounded by C when the region has a uniform mass distribution. Or the center could be the center of mass of the curve C when the mass is distributed either uniformly or as some other function of s the arc length on C. In any case we can take the origin as the center of mass without loss of generality. 17, 20, and 22] .
To be precise the phrase "internally tangent" means that K is tangent to C at PO and the center of K lies on the inward normal to C at P0" Thus the location of the center is given by equation set (2.4) with A replaced by R= the radius of the tangent circle (a 1,2). We say that K is contained in C if K is contained in the closure of the region bounded by C. Further K contains C, if C is in the closed disk bounded by K. From these two lemmas we see that if R R or R R 2, then C cannot cross into or out of K in a neighborhood of a point of tangency. To complete the proof of Theorem 3,
we must obtain this same result in the large.
First suppose that K has radius R and is tangent internally to C at PO" If K is not contained in C, then K crosses C at a point P2 distinct from PO" Then we may find a smaller circle K 0 with radius R 0 < R I, and such that K 0 is tangent internally to C at PO' and is tangent to C at another point PI' see The circles of radius R and R 2 show that both of these inequalities are sharp. No let P be a point on C furthest from the origin. Then OP is normal to C at P.
If P* is the point on C* corresponding to P, then PP* is also normal to C at P. Hence the points P, O, and P* are collinear.
Finally we observe that by Lemma I, the directed tangents to C and C* at the points P and P* have opposite directions. Hence the origin is an interior point of the line segment PP*. Therefore, IOP < IPP*I A. Since (4.9) when C varies over the set CV(RI2) and j,k e {d,C,s}.
For other relations among various centers of mass, see Guggenheimer [I0] , and Kubota [19] . One can also investigate the properties of normalized univalent functions that map the unit disk conformally onto a region bounded by a curve in CV(RI,R2). Some elementary results in this direction have been obtained by the author [9] .
